Introduction: There has been a scarcity of cases of isolated fallopian tubes torsion in the literature.
INTRODUCTION
Isolated fallopian tube torsion without ovarian involvement is a rarely reported event with an occurrence of 1 in 1.5 million women of reproductive age and is significantly less often encountered in the pediatric and adolescent age groups. 1, 2 The first clinical case of isolated tubal torsion was described in The Lancet in 1890 by Bland-Sutton. 3 Several hundred reports have been cited in the literature since that time, predominantly in women of reproductive age and very rarely in premenarchal girls and postmenopausal women. 1,2,4 -8 Most adnexal and tubal torsion cases are acute cases; however, there are 3 published cases of chronic tubal torsion: the first in a 34-year-old woman, the second in a 15-year-old adolescent without any identifiable risk factors, and the third in a 72-year-old postmenopausal woman with ipsilateral hydrosalpinx. 9 -11 Isolated fallopian tube torsion also has been described in pregnancy, 12, 13 after surgical sterilization, 14 in primary carcinoma of the fallopian tube, 15 during labor, 16 in tubal endometrioma, 17 in polycystic ovarian syndrome, 18 and in a fallopian tube remnant associated with the rudimentary horn in an adolescent girl with a unicornuate uterus. 19 In this article we discuss diagnostic and treatment considerations for management of fallopian tube torsion and report the clinical case of a single twisted fallopian tube in a 27-year-old woman associated with hydrosalpinx that was successfully managed by laparoscopic detorsion.
CASE DESCRIPTION
A 27-year-old woman (gravida I, para 0, aborta I) was referred to our office by the emergency department, complaining of intermittent right lower-quadrant abdominal pain with gradual progression. She denied vaginal bleeding, fever, nausea, vomiting, dysuria, or changes in bowel habits.
The patient's medical history was unremarkable. The gynecologic history was significant for pelvic inflammatory disease and endometriosis treated with 3 laparoscopies and 3.75-mg monthly injections of leuprolide acetate for 6 months. The obstetric history was significant for 1 uncomplicated elective abortion; the patient was taking oral contraceptives. On physical examination, the vital signs were in normal range. The abdomen was tender mostly in the right lower quadrant, without rebound, guarding, or a palpable mass. Pelvic examination showed mild cervical motion tenderness, as well as right adnexal pain, and no adnexal mass was palpated. The complete blood count results, serum chemistry analysis findings, and sedimentation rate were all normal, and findings of a pregnancy test were negative. Transabdominal and transvaginal ultrasonography showed a 2-cm simple cyst in the right ovary. There was no free air in the abdominal cavity or free fluid in the posterior cul-desac (pouch of Douglas).
The patient's intermittent, progressively worsening pain raised the possibility of adnexal torsion; therefore surgical intervention was recommended. She underwent laparoscopy, showing torsion of the right fallopian tube (Figure 1 ) accompanied by a large hydrosalpinx; a hydrosalpinx was also visible on the left tube. During laparoscopy, the end of the right fallopian tube was slightly bluish in its appearance, but after careful detorsion, it turned pink with a healthy-appearing color. The right ovary was not affected and was normal in appearance. Evaluation of the pelvis and abdomen showed normal ovaries and a normal appendix and large bowel. Examination of the cul-de-sac was notable for filmy adhesions in the area of the uterosacral ligaments bilaterally. Areas of endometriosis on both uterosacral ligaments were vaporized with a carbon dioxide laser. Bilateral drainage of the hydrosalpinx and fimbrioplasty were performed, followed by chromopertubation, which showed both tubes to be patent (Figure 2) . The patient's postoperative recovery was uncomplicated, and she was discharged the same day.
DISCUSSION
The etiology of isolated torsion of the fallopian tubes is not well known. However, several risk factors have been identified, and these are divided into 2 groups: intrinsic and extrinsic 2, 4, 20 (Table 1) . On the basis of a literature review, Gaied et al 1 concluded that primary (idiopathic) salpingeal torsion was diagnosed in 56% of cases and secondary torsion with underlying tubal pathology in 44%. In our clinical case, the patient's history of pelvic inflammatory disease and the presence of endometriosis, pelvic adhesions, and bilateral hydrosalpinx can be identified as strong predisposing factors for torsion. The proposed mechanism for fallopian tube torsion begins with obstruction of the adnexal veins and lymphatic vessels, which leads to pelvic congestion and swelling inducing torsion. 21 Isolated tubal torsion is usually unilateral and is 3 times more frequently diagnosed on the right side of the pelvis. The possible explanations for this asymmetry are the location of the sigmoid colon, which may preclude torsion of the left adnexa; a dextrorotated uterus; and the variance in venous return between the right and left fallopian tubes. 22 However, rare cases of bilaterally occurring tubal torsion were reported in a 13-year-old premenarchal girl and a 36-year-old woman with infertility. 23, 24 Raziel et al 25 discussed a case of recurrent isolated fallopian tube torsion 2 years after successful laparoscopic untwisting.
The absence of pathognomonic signs and symptoms, as well as nonspecific imaging findings and laboratory test results, makes tubal torsion challenging to diagnose. The diagnostic sensitivity of ultrasonography, computed tomography, and magnetic resonance imaging has been reported as 22%, 14%, and 40%, respectively. 1 Laparoscopy is considered the gold standard of diagnosis and treatment and is mandatory when torsion is suspected. The differential diagnosis for fallopian tube torsion includes acute appendicitis, ectopic pregnancy, pelvic inflammatory disease, torsed ovarian cyst, necrotic leiomyoma, and other urinary and gastrointestinal pathology.
In the clinical setting of suspected acute torsion, emergency surgical intervention is critical for diagnostic, therapeutic, and fertility-preservation purposes. Most of the risk factors for tubal torsion involve the pressure induced by the ovarian suspensory ligament or pelvic adhesions resulting in tubal circulatory events. Torsion of the fallopian tube around its vascular pedicle may lead to ischemia and cause necrosis depending on the remaining blood circulation and total time of severe ischemia. However, the exact length of torsion time that may lead to permanent tubal necrosis is not certain and can only be inferred from ovarian detorsion cases. Animal studies showed successful ovarian salvage after detorsion due to reperfusion if the time of torsion was Ͻ36 hours. 26 In addition, rat models showed that gradual detorsion with a 5-minute pause can reduce reperfusion injury in ovarian torsion of 30 hours' duration. 27 Conservative surgical management to maximize fertility preservation should be the goal of treatment of nulliparous young women and pregnant women. Salvage of potentially functional tubes, once cancer has been ruled out, should always be attempted. Successful tubal preservation depends on a low threshold for surgical management, time from onset of symptoms to detorsion, and degree of tissue damage due to ischemia. Early surgical intervention leads to salvage of the tube and fertility preservation; however, the correlation between the duration of clinical symptoms and rate of salpingectomy has not been described. 28 The rate of conservative surgical treatment by tubal detorsion reported in the literature was about 12%. 1 In our clinical case, we performed successful tubal detorsion within 24 hours of the onset of clinical symptoms. The surgical strategy was based on evaluation of the tubal status and visualization of the restoration of local perfusion as evidenced by the pink color of the untwisted tube and patency. The success of conservative surgical treatment in our case might be explained by the relatively slow progression of clinical symptoms, reversible stage of tubal ischemia, and surgical intervention performed in a timely manner.
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